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Abstract
　This work is concerned with the assessment of the awareness of ‘good at’ and ‘not good 
at’ that Japanese junior high school students, who thought that “mathematics learning is 
no problem”, have towards the three major areas of mathematics learning. To accomplish 
this purpose, 616 junior high school students of a typical public junior high school were 
surveyed regarding their feelings towards learning mathematics and a two-step analysis was 
carried out. The first part consisted of the tabulation of Likert scale-type survey with 5 levels 
of evaluation aimed to evaluate their feelings towards learning mathematics. Next, we looked 
only into 182 students who responded ‘no problem’. We assessed their feelings towards the 
three major areas of mathematics learning using conjoint analysis. The results are discussed 
in terms of this conjoint analysis, which made it clear that despite the fact that the students 
do not feel resistance towards learning mathematics, they have feelings of ‘not good at’ 
towards particular area learning, independent of the gender.
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1　INTRODUCTION
　In Japan, mathematics is part of compulsory education which comprises 6 years of 
elementary school and 3 years of lower secondary school (junior high school) (MEXT, 2008; 
MEXT, 2010). In addition, it is also compulsory during the first year for those who are going 
to upper secondary school (high school) (MEXT, 2009). In this context, students experience 
a variety of feelings towards learning mathematics, either as whole or related to some 
particular modules of learning. 
　As far as junior high school students are concerned, a recent report shows that 
nevertheless more than 70% of the students consider that their mathematics learning will be 
useful at some point in the future, about half of them do not like studying mathematics (NIER, 
2018). Nishikawa and Izuta (2018) have suggested that this like-not-like feelings translate in 
fact into the students’ anxiety towards learning some specific topics of learning due to their 
individual abilities; and the burden that classes with tight class-hours and schedule without 
much room for taking into account the students’ skills may influence their attitudes towards 
learning mathematics as a whole.
　As a matter of fact, Mohamed and Waheed (2011) categorized the factors affecting 
student’s attitudes towards mathematics into three distinctive groups: (1) related to students 
themselves, such as mathematical achievement, anxiety, self-efficacy, and self-concept; (2) 
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related to teacher and teaching method; and (3) related to home environment and society. 
　Findings related to these groups are as follows. Mata et al. (2012) found that, in general, 
students have positive attitudes towards mathematics; Arslan et al. (2012) examined 
mathematics achievement and attitudes towards mathematics among middle school 
students and found that female students tended to have more positive attitude and higher 
grades than males. However, according to Goetz et al. (2013), female students do not, in 
fact, experience more anxiety than males during mathematics instruction and testing on 
mathematics despite their reporting higher levels of habitual mathematics anxiety. Akin and 
Kurbanoglu (2011) examined the relationships between mathematics anxiety, mathematics 
attitudes, and self-efficacy on the basis of correlation analysis, and showed that anxiety was 
inversely related to attitudes and self-efficacy, in the sense that as positive attitudes and self-
efficacy increase, anxiety decreases. Mutohir et al. (2018), using exploratory factor analysis 
and confirmatory factor analysis, identified three distinctive factors related to the students 
attitudes; namely teacher presentation, mathematics interest, and mathematics values. 
As the teacher and teaching method, studies have shown that teachers’ attitudes toward 
teaching mathematics play an important role in forming students’ attitude towards learning 
of the subject (see for example, Marchis, 2011; Mensah et al., 2013; Mutodi & Ngirande, 
2014). Yet, Davadas & Lay’s (2017) research model using structural equation modeling (SEM) 
predicted that students’ attitudes towards mathematics are correlated to factors as teachers’ 
affective support and instruction in class. Lazarides & Watt’s (2015) research model on the 
basis of Multilevel SEM revealed links between teacher’s beliefs, learning environments, 
students’ motivations, and mathematical career intentions, and showed that female students, 
although they had higher beliefs in the prestige of mathematics teachers, perceived lower 
expectations in mathematics teaching career than males. 
　Now, focusing specifically on mathematics education in Japanese junior high schools, self-
feeling of difficulty in learning mathematics among students has been an area of intense 
investigations. For example, there are reports presenting the feelings of junior high school 
students towards three main areas of mathematics learning, as well as dependency analysis 
of these feelings on gender and academic year (Izuta & Nishikawa, 2017; Nishikawa & Izuta, 
2017a; Nishikawa & Izuta, 2017b; Nishikawa & Izuta, 2018). Taking these into account, in 
this study, we performed a survey research among Japanese junior high school students 
analyze those respondents who said to have ‘no problem’ feeling towards mathematics 
learning. The purpose is to examine in detail their feelings related to the three major areas of 
mathematics curriculum using conjoint analysis. Note that results concerning other groups 
of respondents have been reported elsewhere (Nishikawa & Izuta, 2017b).
2　METHODS
　Participants were junior high school students from grades 1 to 3 of a public school 
located in a country city of Niigata Prefecture in Japan. A total number of 616 students, ages 
ranging from 12 to 15 years, participated in this study: 182 first-year, 212 second-year, and 
222 third-year pupils. The questionnaire survey which had two parts was carried out at the 
end of the academic year 2016 in March.
　Participants were firstly asked questions related to their feelings towards learning 
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mathematics in general. The rating was based on a 5-point Likert-type scale (‘not good at’, 
‘somewhat not good at’, ‘neutral’, ‘somewhat good at’, and ‘good at’). From these, only 182 
‘neutral’ answers were selected for this study, and these account for 44 first-year, 75 second-
year, and 63 third-year students. Next, the selected respondents were asked to evaluate the 
conjoint cards (Fig. 1) from number 1 (fulfills or closest to what they think or feel) through 
number 4 (less applicable case). As for the conjoint analysis, the ranks of the cards were 
converted into numbers: first into 4, second into 3, and so on.
　The data was processed and analyzed manually with traditional conjoint analysis using 
Microsoft Excel 2013 (Orme, 2014) on a Microsoft Windows 8.1 computer. R version 3.5.1 
(R Core Team, 2018) and several packages were used for visualizing the result of Conjoint 
Analysis (Wickham, 2016; Wickham, 2017; Kassambara, 2018; Wickham, 2018).
Figure 1. Conjoint cards used in the survey
3　RESULTS
3.1　Feelings of First Year Students
　The results of conjoint analysis for boys and girls of first year students are shown in 
Figure 2. Surprisingly, the graph of relative importance for boys and girls had similar 
graphical patterns as clearly seen in Fig. 2(A). The values of importance and relative partial 
utilities which is the positive value for males were 71.4% for ‘Functions’ with ‘Not Good At 
(Functions)’, 23.8% for ‘Algebra calculations’ with ‘Not Good At (Algebra calculations)’, and 
4.8% for ‘Geometrical figures’ with ‘Good At (Geometrical figures)’, whereas females ranked 
51.0% for ‘Functions’ with ‘Not Good At (Functions)’, 39.2% for ‘Algebra calculations’ with 
‘Not Good At (Algebra calculations)’, and 9.8% for ‘Geometrical figures’ with ‘Not Good At 
(Geometrical figures)’.
　These results suggest that first year students in general considered ‘Functions’ as the 
most important area and ‘Algebra calculations’ as the second most important area; and felt 
‘Functions’ and ‘Algebra calculations’ to be ‘Not Good At’. Thus, first year students felt ‘Not 
Good At’ towards ‘Functions’ and ‘Algebra calculations’. 
　However, the precision of measurement (R2) in the conjoint analysis were 0.17 and 0.30 
for boys and girls, respectively. Note that the results of both conjoint analysis do not have 
sufficient accuracy.
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Figure 2.　  Comparison of conjoint analysis for boys and girls of first year students. (A) 
Relative importance of attributes. (B) Partial utility values for each level of weight.
3.2　Feelings of Second Year Students
　Figure 3 indicates the conjoint analysis for males and females of second year students. 
From the relative importance graph (Fig. 3(A)), it is clear that males focused mainly on 
‘Functions’ with 90.2%, in which the attribute level is ‘Not Good At (Functions)’. Moreover, 
males had both importance 4.9% for ‘Algebra calculations’ with ‘Good At (Algebra 
calculations)’ and ‘Geometrical figures’ with ‘Good At (Geometrical figures)’.
　With respect to female students, they ranked 76.9% for ‘Functions’, 17.3% for ‘Geometrical 
figures’, and 5.8% for ‘Algebra calculations’ while their representative attribute levels 
were ‘Not Good At (Functions)’, ‘Not Good At (Geometrical figures)’, and ‘Good At (Algebra 
calculation)’, respectively.
　Thus, the results indicate that the males and females of second year students considered 
‘Functions’ as the most important area; and felt ‘Functions’ to be ‘Not Good At’. Thus, second 
year students felt ‘Not Good At’ towards and ‘Functions’.
　However, the precision of measurement (R2) in the conjoint analysis were 0.20 and 0.23 
for males and females, respectively. Note that the results of both conjoint analysis do not 
have sufficient accuracy.
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Figure 3.　 Comparison of conjoint analysis for boys and girls of second year students. (A) 
Relative importance of attributes. (B) Partial utility values for each level of weight.
3.3　Feelings of Third Year Students
　The importance and partial utility value graphs for males and females of third year 
students are shown in Figure 4. As shown in Fig. 4(A), boys measured 70.7% of importance 
for ‘Algebra calculations’ and 29.3% for ‘Functions’ and their respective attribute levels were 
‘Good At (Algebra calculations)’ and ‘Not Good At (Functions)’.
　For girls, on the other hand, the importance values of all attributes were alike (Fig. 4(A)). 
In fact, ‘Geometrical figures’ with 39.3%, ‘Algebra calculations’ with 32.1%, and ‘Functions’ 
with 28.6% of importance which their attribute levels being ‘Not Good At (Geometrical 
figures)’, ‘Good At (Algebra calculation)’, and ‘Not Good At (Functions)’.
　From the results, we have that the third year male students felt ‘Algebra calculations’ to 
be ‘Good At’ whereas ‘Functions’ to be ‘Not Good At’. Thus, third year students felt ‘Good At’ 
towards ‘Algebra calculations’ and then ‘Functions’ towards ‘Not Good At’.
　However, the precision of measurement (R2) in the conjoint analysis were 0.23 and 0.05 
for boys and girls, respectively. Note that the results of both conjoint analysis do not have 
sufficient accuracy.
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Figure 4.　 Comparison of conjoint analysis for boys and girls of third year students. (A) 
Relative importance of attributes. (B) Partial utility values for each level of weight.
4　DISCUSSION
　Taking into consideration the results of conjoint analysis, they suggest that students who 
thought that “mathematics learning is no problem” tended to evaluate their feelings towards 
‘Functions’ as ‘Not Good At’; and this tendency can be seen across all grades. It is worth 
noting that it may happen that some students might have felt anxiety towards learning 
‘Functions’ area during their first academic year, and as they advanced to upper grades this 
feeling might have persisted on, and effected their performance as well as their attitudes 
towards learning ‘Functions’ in a snowball effect fashion. Either way, the results suggest that 
one way to help students overcome their anxiety towards mathematics learning is first to 
have classroom composed of students allocated to on the basis of an feeling assessment for 
placement; and then focus on ways to help and assist students with “mathematics learning 
is no problem” feeling with their learning of ‘Functions’ from the very time they start their 
academic life in junior high school.
5　FINAL COMMENTS
　This work focused on Japanese junior high school students with neutral feeling towards 
mathematics learning and aimed to investigate in detail whether they felt the same towards 
particular curriculum modules of study. The results showed that in general these students 
were actually struggling with ‘Functions’ learning. Thus, based on it, we claimed that class 
placement followed by teaching methods emphasizing ‘Functions’ would be one way to 
improve the situation. Moreover, the use of conjoint analysis-based assessment may help 
teachers to understand the level of anxiety that students are going through these issues. 
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Finally, since these findings are derived from a single case study, further studies are needed 
to draw a general conclusion.
Acknowledgments
　The authors would like to thank both the students and the teachers of the junior high 
school in Niigata Prefecture who cooperated with our questionnaire investigations. We are 
also grateful to our school for the financial and resource supports.
References
Akin, A., & Kurbanoglu, I. N. (2011). The relationships between math anxiety, math attitudes, 
and self-efficacy: A structural equation model. Studia Psychologica, 53(3), 263-273.
Alboukadel Kassambara (2018). ggpubr: ‘ggplot2’ Based Publication Ready Plots. R package 
version 0.1.8. https://CRAN.R-project.org/package=ggpubr.
Arslan, H., Çanli, M., & Sabo, H. M. (2012). A Research of the Effect of Attitude, Achievement, 
and Gender on Mathematic Education. Acta Didactica Napocensia, 5(1), 45-52.
Davadas, S. D., & Lay, Y. F. (2017). Factors Affecting Students’ Attitude toward Mathematics: 
A Structural Equation Modeling Approach. Eurasia Journal of Mathematics, Science and 
Technology Education, 14(1), 517-529.
Goetz, T., Bieg, M., Lüdtke, O., Pekrun, R., & Hall, N. C. (2013). Do girls really experience 
more anxiety in mathematics?. Psychological science, 24(10), 2079-2087.
Haclley Wickham, (2016). ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag New 
York.
Hadley Wickham (2017). tidyverse: Easily Install and Load the ‘Tidyverse’. R package version 
1.2.1. https://CRAN.R-project.org/package=tidyverse.
Hadley Wickham (2018). scales: Scale Functions for Visualization. R package version 1.0.0. 
https://CRAN.R-project.org/package=scales.
Izuta, G., & Nishikawa, T. (2017). Assessing the Sense of ‘Good at’ and ‘Not Good At’ towards 
Learning Topics of Mathematics with Conjoint Analysis, AIP Conference Proceedings, 
1847, 030014-1–030014-7, doi: 10.1063/1.4983892.
Lazarides, R., & Watt, H. M. (2015). Girls’ and boys’ perceived mathematics teacher beliefs, 
classroom learning environments and mathematical career intentions. Contemporary 
educational psychology, 41, 51-61.
Marchis, I. (2011). Factors that influence secondary school students’ attitude to mathematics. 
Procedia-Social and Behavioral Sciences, 29, 786-793.
Mata, M. D. L., Monteiro, V., & Peixoto, F. (2012). Attitudes towards mathematics: Effects of 
individual, motivational, and social support factors. Child development research, 2012.
Mensah, J. K., Okyere, M., & Kuranchie, A. (2013). Student attitude towards mathematics and 
performance: Does the teacher attitude matter. Journal of Education and Practice, 4(3), 
132-139.
MEXT: Ministry of Education, Culture, Sports, Science and Technology (2008). Elementary 
School Teaching Guide for the Japanese Course of Study, http://www.mext.go.jp/
component/a_menu/education/micro_detail/__icsFiles/afieldfile/2010/11/29/syo.pdf, 
(accessed Oct 2018), (in Japanese).
09西川103-110.indd   109 2019/01/16   0:49
−110−
山形県立米沢女子短期大学紀要　第54号
MEXT: Ministry of Education, Culture, Sports, Science and Technology (2010). Junior High 
School Teaching Guide for the Japanese Course of Study. http://www.mext.go.jp/a_
menu/shotou/new-cs/youryou/chu/__icsFiles/afieldfile/2010/12/16/121504.pdf, 
(accessed Oct 2018), (in Japanese).
MEXT: Ministry of Education, Culture, Sports, Science and Technology (2009). High School 
Teaching Guide for the Japanese Course of Study. http://www.mext.go.jp/component/
a_menu/education/micro_detail/__icsFiles/afieldfile/2011/03/30/1304427_002.pdf, 
(accessed Oct 2018), (in Japanese).
Mutodi, P., & Ngirande, H. (2014). The Influence of StudentsPerceptions on Mathematics 
Performance. A Case of a Selected High School in South Africa. Mediterranean Journal of 
Social Sciences, 5(3), 431-445.
Mutohir, T. C., Lowrie, T., & Patahuddin, S. M. (2018). The Development of a Student Survey 
on Attitudes towards Mathematics Teaching-Learning Processes. Journal on Mathematics 
Education, 9(1), 1-14.
Mohamed, L., & Waheed, H. (2011). Secondary students’ attitude towards mathematics in a 
selected school of Maldives. International Journal of humanities and social science, 1(15), 
277-281.
NIER: National Institute for Educational Policy (2018). “National Assessment Academic 
Activity Reports” website of Japanese National Institute for Educational Policy Research, 
retrieved from retrieved from http://www.nier.go.jp/18chousa/18chousa.htm, (accessed 
Oct 2018), (in Japanese).
Nishikawa, T., & Izuta, G. (2017a). An Assessment of Learning Difficulty Level of Math Class 
Topics- A Case Study of a Japanese Public Junior High School. International Journal of 
Educational Science and Research, 17(1), 105-118.
Nishikawa, T., & Izuta, G. (2017b). A Characterization of Junior High Students with Anxieties 
towards Learning Mathematics. In Proceedings of 2017 International Conference on 
Education, Psychology, and Social Sciences, CD-ROM Format, Bangkok, Thailand, August 
2-4, 404-413.
Nishikawa, T., & Izuta, G. (2018). Assessing the Attitudes of Japanese Junior High School 
Students towards Course Units of Mathematics: A Focus on Learners with ‘No Problem’ 
Feeling about Studying the Subject. In Proceedings of International Conference on 
Education, Mathematics and Science 2018 (ICEMS 2018) in conjunction with the 6th 
International Postgraduate Conference on Science and Mathematics 2018 (IPCSM 2018), 
Malaysia, November 7-8, in press.
R Core Team (2018). R: A language and environment for statistical computing. R Foundation 
for Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.
Orme, B. K. (2014). Getting Started with Conjoint Analysis: Strategies for Product Design and 
Pricing Research (third edition), Research Publishers, Chicago, IL.
09西川103-110.indd   110 2019/01/16   0:49
